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Abstract

Aims The prognosis of patients with atrial fibrillation (AF) and ischemic stroke while taking oral anticoagulation is poorly under-
stood. This study aimed to characterize the outcomes of patients following a stroke event while on oral anticoagulation.

Methods Individual participant data from five pivotal randomized trials of antithrombotic therapy in AF were used to assess the out-

and results comes of patients with a post-randomization ischemic stroke while on study medication (warfarin, standard-, or lower-dose
direct oral anticoagulant regimen) during trial follow-up. The primary outcome was recurrent ischemic stroke after the first
post-randomization ischemic stroke. The primary analysis included 1163 patients with a first post-randomization ischemic
stroke while on study medication (median age 73 years, 39.3% female, 35.4% history of stroke before trial enrollment).
During a median continued follow-up of 337 days, 74 patients had a recurrent ischemic stroke [cumulative incidence at
1 year: 7.0%, 95% confidence interval (Cl) 5.2%-8.7%]. The cumulative incidence of mortality at 3 months after stroke
was 12.4% (95% Cl 10.5%—14.4%). Consistent results for the incidence of recurrent ischemic stroke at 1 year were obtained
in an analysis accounting for the competing risk of death (6.2%, 95% Cl 4.8%—7.9%) and in a landmark analysis excluding the
first 2 weeks after the index stroke and only including patients without permanent study drug discontinuation since then
(6.8%, 95% Cl 4.6%—8.9%).

Conclusion Patients with AF and ischemic stroke while on oral anticoagulation are at increased risk of recurrent ischemic stroke and
death. These patients currently have an unmet medical need.
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Structured Graphical Abstract

Key Question

What is the risk of recurrent ischemic stroke and other outcomes in patients with atrial fibrillation who suffer an ischemic stroke while

on warfarin or a direct oral anticoagulant?

Key Finding

In this COMBINE AF analysis of five randomized trials, the risk of ischemic stroke after a first post randomization stroke was 7.0% at

1 year. The risk of all-cause mortality at 3 months was 12.4%.

Take Home Message

Patients with atrial fibrillation and ischemic stroke while on oral anticoagulation are at increased risk of recurrent ischemic stroke and

death. These patients currently have an unmet medical need.

Outcomes of patients with atrial fibrillation and ischemic stroke while on oral anticoagulation

Treatment with
a DOAC or
warfarin

\ —
)

COMBINE AF
contains individual participant
data from patients enrolled in:

e RE-LY

e AVERROES

e ROCKET AF
ARISTOTLE
ENGAGE AF-TIMI 48

(R

Patients with a first post-randomization
ischemic stroke while on study medication
(N =1,163)

Median continued follow-up of 337 days

Main findings

Recurrent ischemic stroke at 1 year:
7.0% (95% Cl 5.2-8.7%)

All-cause mortality at 3 months:
12.4% (95% ClI 10.5-14.4%)

Outcomes of patients with atrial fibrillation and ischemic stroke while on oral anticoagulation. Abbreviations: ARISTOTLE, Apixaban for Reduction
in Stroke and Other Thromboembolic Events in Atrial Fibrillation, AVERROES, Apixaban Versus Acetylsalicylic Acid (ASA) to Prevent Stroke in
Atrial Fibrillation Patients Who Have Failed or Are Unsuitable for Vitamin K Antagonist Treatment, Cl, confidence interval, COMBINE AF, A
Collaboration Between Multiple Institutions to Better Investigate Non-Vitamin K Antagonist Oral Anticoagulant Use in Atrial Fibrillation,
DOAC, direct oral anticoagulant, ENGAGE AF-TIMI 48, Effective Anticoagulation with Factor Xa Next Generation in Atrial Fibrillation-
Thrombolysis in Myocardial Infarction 48, RE-LY, Randomized Evaluation of Long-Term Anticoagulation Therapy, ROCKET AF, Rivaroxaban
Once Daily Oral Direct Factor Xa Inhibition Compared with Vitamin K Antagonism for Prevention of Stroke and Embolism Trial in Atrial Fibrillation.

Introduction

Long-term oral anticoagulation with a vitamin K antagonist or a direct oral
anticoagulant (DOAC) effectively reduces the risk of ischemic stroke in pa-
tients with atrial fibrillation (AF)."* However, there still are patients who
experience an ischemic stroke despite treatment with oral anticoagulation.
The prognosis of these patients is poorly understood.

Prior cerebral ischemia is a strong risk factor for another stroke.” In
the pivotal randomized trials of DOAC therapy in AF, rates of ischemic
stroke during follow-up were increased about two-fold in patients with
vs. those without prior stroke, irrespective of whether patients had

been randomized to warfarin or a DOAC.>” Each of these trials en-
rolled a subset of patients with stroke or transient ischemic attack
(TIA) prior to study entry, but those with very recent stroke®'? and,
in two of the trials, severe stroke within 3—6 months prior to enroll-
ment were excluded.®'? Patients with a stroke event during trial follow-
up might form a particularly high-risk subset of AF patients, but none of
the individual trials was designed or sufficiently powered to assess the
risk of recurrent ischemic stroke and other outcomes following a first
post-randomization ischemic stroke while on study medication.

Using individual participant data from the five pivotal randomized
trials of DOAC therapy in AF, merged and harmonized in the A
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Collaboration Between Multiple Institutions to Better Investigate
Non-Vitamin K Antagonist Oral Anticoagulant Use in AF (COMBINE
AF) dataset, we aimed to estimate the incidence of recurrent ischemic
stroke and mortality following a first post-randomization ischemic
stroke while on warfarin or a DOAC.

Methods

Patient population

This analysis is based on individual participant data from COMBINE AF,
a dataset including the Randomized Evaluation of Long-Term
Anticoagulation Therapy (RE-LY), Apixaban Versus Acetylsalicylic Acid to
Prevent Stroke in Atrial Fibrillation Patients Who Have Failed or Are
Unsuitable for Vitamin K Antagonist Treatment (AVERROES),
Rivaroxaban Once Daily Oral Direct Factor Xa Inhibition Compared with
Vitamin K Antagonism for Prevention of Stroke and Embolism Trial in
Atrial Fibrillation (ROCKET AF), Apixaban for Reduction in Stroke and
Other Thromboembolic Events in Atrial Fibrillation (ARISTOTLE), and
Effective Anticoagulation with Factor Xa Next Generation in Atrial
Fibrillation—Thrombolysis in Myocardial Infarction 48 (ENGAGE AF-TIMI
48) trials of DOAC therapy in patients with AF.2"? Details and baseline
characteristics of patients included in COMBINE AF have been published
elsewhere.? Patients randomized to aspirin in AVERROES were excluded.’”
This analysis included all patients randomized to receive an oral anticoagu-
lant, i.e. warfarin or a DOAC (dabigatran, apixaban, rivaroxaban, or edox-
aban) who had a first post-randomization ischemic stroke before the
individual censoring date for efficacy outcomes in each trial. Patients with
permanent discontinuation of study drug prior to the index event were ex-
cluded. All remaining patients were assumed to have been on study medi-
cation at the time of stroke. Index stroke events that were hemorrhagic or
uncertain in origin (unspecified) were not included.

Antithrombotic therapy

Patients were categorized according to randomized treatment
(intention-to-treat). The first group comprised patients randomized to
dose-adjusted warfarin therapy.2'°'? The second group comprised pa-
tients randomized to a standard-dose DOAC regimen, i.e. dabigatran,
150 mg twice daily in RE-LY,? apixaban 5 mg (2.5 mg if dose reduction cri-
teria were met) twice daily in AVERROES and in ARISTOTLE,>"" rivarox-
aban 20 mg (15 mg if dose reduction criteria were met) once daily in
ROCKET AF,' and edoxaban 60 mg (30 mg if dose reduction criteria
were met) once daily in ENGAGE AF-TIMI 48."2 The third group consisted
of patients randomized to a lower-dose DOAC regimen, i.e. dabigatran
110 mg twice daily in RE-LY® and edoxaban 30 mg (15 mg if dose reduction
criteria were met) once daily in ENGAGE AF-TIMI 48."

Outcomes

Outcome definitions were similar across trials. The primary outcome was
recurrent ischemic stroke after the first post-randomization ischemic
stroke, using the original trial definitions (see Supplementary data online,
Table $1).5"2 In the individual trials, there was central adjudication of all pri-
mary outcome events, using brain imaging by means of computed tomog-
raphy and/or magnetic resonance imaging scans when available."*"8
Secondary outcomes included permanent discontinuation of study drug, all-
cause stroke (including ischemic, hemorrhagic, or uncertain etiology), and
mortality following the index stroke event. All-cause stroke events that oc-
curred on the same day as the first post-randomization ischemic stroke
were deemed to have occurred after the index stroke event and were in-
cluded in the analyses. Events that occurred after the censoring date for ef-
ficacy outcomes were excluded.

Statistical analysis

Baseline characteristics at the time of enrollment (i.e. not at the time of the
first post-randomization ischemic stroke) were summarized as median (25—
75th percentile) for continuous variables, and as counts (percentages) for
categorical variables. The Kaplan—Meier method was used to estimate the
cumulative incidence of recurrent ischemic stroke, all-cause stroke, and all-
cause mortality following the first post-randomization ischemic stroke.
Numeric estimates with 95% confidence intervals (Cls) calculated using
the normal approximation method were reported for several time points
following the index event.

Three sensitivity analyses were performed for the primary outcome of
recurrent ischemic stroke. The first is an analysis in the original study cohort
that accounted for the competing risk of death using the Fine-Gray meth-
0d." The second is a landmark analysis excluding the first 2 weeks after the
index event, only including patients alive, at risk (i.e. prior to censoring for
efficacy outcomes in the individual trials) and without permanent discon-
tinuation of study drug through day 14 after the index event. The third is
an analysis in the original study cohort but excluding patients randomized
to a lower-dose DOAC regimen.

Finally, a subgroup analysis according to history of any stroke prior to
study entry was done for the primary outcome.

All statistical analyses were performed using SAS 9.4 (SAS Institute, Cary,
NC, United States).

Ethical considerations

This study conforms to the principles outlined in the Declaration of
Helsinki. All patients provided written informed consent, and approval
from local ethics committees had been obtained prior to initiation of the
RE-LY, AVERROES, ROCKET AF, ARISTOTLE, and ENGAGE AF-TIMI
48 trials 5"

Results

Patient population

Of the 74 491 patients with AF randomized to receive oral anticoagula-
tion (warfarin, n=29272; standard-dose DOAC, n=32170; and
lower-dose DOAC, n =13 049), 1163 (1.6%) experienced a first post-
randomization ischemic stroke while on study drug and were included
in the primary analysis (see Supplementary data online, Figure S7). Of
those, 438 patients (37.7%) had been randomized to warfarin, 434
(37.3%) to a standard-dose DOAC, and 291 (25.0%) to a lower-dose
DOAC regimen (Table 7). Overall, the median age at the time of enroll-
ment in the original trials was 73 years, 39.3% were female, and 35.4%
had already had a stroke prior to enroliment in the RE-LY, AVERROES,
ROCKET AF, ARISTOTLE, and ENGAGE AF-TIMI 48 trials. The me-
dian (25-75th percentile) CHA,;DS,-VASc score at the time of trial
enrollment was 4 (3—6). Baseline characteristics of patients not experi-
encing an ischemic stroke are shown in Supplementary data online,
Table S2.

Recurrent ischemic stroke

During a median (interquartile range) continued follow-up of 337
(102-617) days following a first post-randomization ischemic stroke,
74 patients (6.4%) had a recurrent ischemic stroke (Figure 7). The
risk of recurrent ischemic stroke was particularly high in the first
months following the index event, with a cumulative incidence of
3.0% (95% ClI 1.9%—4.0%) at 3 months. The cumulative incidence of re-
current ischemic stroke was 7.0% (95% Cl 5.2%-8.7%) at 1 year and
10.3% (95% Cl 7.8%—12.8%) at 2 years.

An analysis in the original study population of 1163 patients that
accounted for the competing risk of death vyielded results that
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were consistent with the primary analysis, with a cumulative incidence of
recurrent ischemic stroke of 6.2% (95% Cl 4.8%—7.9%) at 1 year.
Overall, a total of 476 patients (40.9%) permanently discontinued
study drug up until day 14 following the first post-randomization is-
chemic stroke. The corresponding rates according to treatment
were 36.5% of patients randomized to warfarin and 48.8% and
35.7% of those randomized to receive a standard-dose and lower-
dose DOAC regimen, respectively (see Supplementary data
online, Table S3). Detailed information on antithrombotic therapy

following permanent discontinuation of study drug was not available
in the dataset. Hence, a second sensitivity analysis, excluding the first
2 weeks after the first post-randomization ischemic stroke, only in-
cluding patients alive, at risk and without permanent discontinuation
through day 14 was performed (n = 640). This analysis too yielded
an estimate for the risk of recurrent ischemic stroke that was con-
sistent with the primary analysis, with a cumulative incidence of 6.8%
(95% Cl 4.6%—-8.9%) at 1 year (see Supplementary data online,
Figure S2).

Table 1 Baseline characteristics (at the time of trial enroliment)
All (n=1163) Warfarin Standard-dose Lower-dose

(n=438) DOAC® (n=434) DOAC" (n=291)

Age (yeary) medan (QR) 736778 746879 726677 73(67-78)
Female sex, n (%) 457 (39.3) 172 (39.3) 174 (40.1) 111 (38.1)
Heart failure, n (%) 542 (46.6) 200 (45.7) 209 (48.2) 133 (45.7)
Hypertension, n (%) 1008 (86.7) 379 (86.5) 380 (87.6) 249 (85.6)
Diabetes mellitus, n (%) 375 (32.2) 143 (32.7) 142 (32.7) 90 (30.9)
Coronary artery disease, n (%) 363 (31.9) [25] 132 (30.1) 136 (33.3) [25] 95 (32.7)
Prior myocardial infarction, n (%) 187 (16.4) [25] 78 (17.8) 61 (14.9) [25] 48 (16.5)
History of any stroke (prior to study entry), n (%) 412 (35.4) 163 (37.2) 154 (35.5) 95 (32.7)
History of TIA (prior to study entry), n (%) 183 (15.7) 73 (16.7) 76 (17.5) 34 (11.7)
History of any stroke and/or TIA (prior to study entry), n (%) 539 (46.3) 215 (49.1) 203 (46.8) 121 (41.6)

Creatinine clearance (mL/min), median (IQR)¢

Smoking [2]

63.9 (50.5-84.3) [2]

62.0 (50.3-80.0) [1]  65.0 (50.0-87.5) [1]  63.0 (50.7-86.0)

Current, n (%) 102 (8.8) 39 (89) 37 (8.6) 26 (8.9)
Former, n (%) 390 (33.6) 138 (31.5) 153 (35.4) 99 (34.0)
Never, n (%) 669 (57.6) 261 (59.6) 242 (56.0) 166 (57.0)

Body weight (kg), median (IQR)
Body mass index (kg/m?), median (IQR)

77.1 (67.0-90.0) [1]
27.7 (24.5-31.3) [3]

76.0 (66.1-89.9) [1]
27.3 (24.5-30.9) [2]

78.0 (67.0-90.3)
27.9 (24.6-31.4) [1]

78 (67.0-91.0)
27.9 (24.7-319)

Race/ethnicity
Asian, n (%) 249 (21.4) 101 (23.1) 88 (20.3) 60 (20.6)
Black, n (%) 11 (0.9) 6 (1.4) 3(0.7) 2(0.7)
White, n (%) 849 (73.0) 308 (70.3) 327 (75.3) 214 (73.5)
Other, n (%) 54 (4.6) 23 (5.3) 16 (3.7) 15 (5.2)
CHA,;DS,-VASc score
Median (IQR) 4 (3-6) 5 (4-5) 4 (3-6) 4 (3-6)
0-1,n (%) 14 (1.2) 6 (1.4) 4(09) 4 (1.4)
2,n (%) 92 (7.9) 21 (4.8) 47 (10.8) 24 (8.2)
34, n (%) 499 (42.9) 187 (42.7) 177 (40.8) 135 (46.4)
5 or greater, n (%) 558 (48.0) 224 (51.1) 206 (47.5) 128 (44.0)

Note: [n] denotes the number of patients with missing data.
IQR, interquartile range; DOAC, direct oral anticoagulant; TIA, transient ischemic attack.

?Standard-dose DOAC: dabigatran 150 mg twice daily, apixaban 5 mg (2.5 mg if dose reduction criteria were met) twice daily, rivaroxaban 20 mg (15 mg if dose reduction criteria were

met) once daily, or edoxaban 60 mg (30 mg if dose reduction criteria were met) once daily.

®Lower-dose DOAC: dabigatran 110 mg twice daily or edoxaban 30 mg (15 mg if dose reduction criteria were met) once daily.

“Calculated using the Cockeroft-Gault formula.
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Figure 1 Recurrent ischemic stroke. Figure truncated at 2 years after the first post-randomization ischemic stroke. The shaded area indicates the 95%

confidence interval.

A third sensitivity analysis, excluding patients randomized to a lower-
dose DOAC regimen [i.e. dabigatran 110 mg twice daily and edoxaban
30 mg once daily (15 mg for patients who met the prespecified cri-
teria)] (n=872), yielded a consistent but slightly reduced estimate
for the risk of recurrent ischemic stroke, with a cumulative incidence
of 55% (95% Cl 3.7%—7.2%) at 1 year (see Supplementary data
online, Figure S3).

Finally, patients with a history of any stroke prior to study entry had a
higher risk of recurrent ischemic stroke than patients without a history
of stroke prior to study entry (cumulative incidence at 1 year, 10.4%
[95% CI 7.4%-145%] vs. 51% [95% Cl 3.5%-7.2%]) (see
Supplementary data online, Figure $4).

All-cause stroke

In the primary cohort, 85 patients (7.3%) had an all-cause stroke follow-
ing a first post-randomization ischemic stroke while on oral anticoagu-
lation (see Supplementary data online, Figure S5). The cumulative
incidence of all-cause stroke was 3.3% (95% Cl 2.2%—4.4%) at 3 months
and 8.1% (95% Cl 6.3%-10.0%) and 11.6% (95% Cl 9.0%-14.3%) at 1
and 2 years after the index stroke event, respectively.

Mortality

Of the 1163 patients included in the primary analysis, 235 (20.2%) died
during follow-up (Figure 2). The majority of deaths (77.4%) were clas-
sified as cardiovascular. The risk of death was particularly high in the
early time period following the index stroke event, with a cumulative
incidence of 12.4% (95% Cl 10.5%—14.4%) at 3 months. The cumulative
incidence of all-cause mortality was 18.1% (95% Cl 15.7%-20.4%) at 1
year and 25.0% (95% Cl 21.8%—28.2%) at 2 years after the index event.

Discussion

Using individual participant data from five pivotal randomized trials of
antithrombotic therapy in patients with AF, we studied the risk of
recurrent ischemic stroke and mortality following a first post-
randomization ischemic stroke while on oral anticoagulation. The
pooled cumulative incidence of recurrent ischemic stroke in patients
with an index stroke while on warfarin, a standard-dose or a lower-
dose DOAC regimen, was 7.0% at 1 year. The cumulative incidence
of all-cause mortality following the first post-randomization ischemic
stroke was 12.4% at 3 months and 18.1% at 1 year (Structured
Graphical Abstract).

In patients with AF, prior stroke or transient ischemic attack is one of
the strongest prognostic factors for future stroke. Hence, prior stroke is
a central component of stroke risk scoring systems.zo’22 Subgroup ana-
lyses from the RE-LY, AVERROES, ROCKET AF, ARISTOTLE, and
ENGAGE AF-TIMI 48 trials showed that the relative risk of ischemic
stroke during trial follow-up was approximately doubled in patients
with a history of stroke or transient ischemic attack prior to study entry
(range 1.8-2.9 vs. 0.7-1.4 per 100 patient-years).>” In these analyses,
the status of oral anticoagulation use at the time of stroke prior to en-
rollment was not considered or was unknown, and patients with very
recent (i.e. within 7-30 days) or, in two of the trials, severe stroke within
3—6 months prior to enrollment were excluded. Our results suggest
that the rate of stroke recurrence despite oral anticoagulation is particu-
larly high in patients treated with oral anticoagulation at the time of the
index event. Furthermore, the risk of recurrent ischemic stroke seems
to be non-linear and especially high in the first year, corroborating find-
ings from observational cohort studies.”>* In the individual trials of
DOAC therapy in AF, lower-dose DOAC regimens were non-inferior
to warfarin in reducing all-cause stroke or systemic embolism, partly dri-
ven by a significant reduction in hemorrhagic stroke. However,
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Figure 2 All-cause mortality. Figure truncated at 2 years after the first post-randomization ischemic stroke. The shaded area indicates the 95%
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compared with warfarin, there was a numerical increase in ischemic or
unspecified stroke with dabigatran 110 mg twice daily (a 27% decrease
in dose from the 150 mg regimen) in RE-LY (relative risk 1.11, 95% CI
0.89—-1.40, P=0.35) and a statistically significant 41% relative increase
in ischemic stroke with the lower-dose edoxaban regimen of
30/15 mg once daily (a 50% decrease in dose from the 60/30 mg regi-
men) in ENGAGE AF-TIMI 48 [hazard ratio 1.41, 95% Cl 1.19-1.67,
P< 0.001].8'12 Accordingly, in our study, the cumulative incidence of re-
current ischemic stroke was 5.5% at 1 year in a sensitivity analysis ex-
cluding patients who had been randomized to a lower-dose DOAC
regimen.

The high mortality rate of 12.4% at 3 months or 18.1% at 1 year fol-
lowing a first post-randomization ischemic stroke is in line with previ-
ous observational studies.>*® The steep increase in risk early after
an index stroke event suggests that either the stroke itself or
stroke-related complications may drive mortality in this high-risk
population. The observed post-stroke mortality rate in the first
year exceeds the baseline mortality rate of anticoagulated patients ob-
served during the individual trials (2.7-4.9 per 100 patient-years over-
all and 3.2-5.2 per 100 patient-years in those with a history of
stroke).3’5’12

At present, there is uncertainty of how best to treat such patients
experiencing an ischemic stroke while on oral anticoagulation. First,
there are no data from randomized trials that support switching
from one oral anticoagulant to another.”’ Second, data on the optimal
timing of re-initiation of oral anticoagulation after stroke are scarce, but
several trials addressing this question are currently underway or have
recently been published.””*® Based on expert consensus and data
from observational cohort studies, most guidelines suggest that it
may be reasonable to re-initiate anticoagulation within 2 weeks from
stroke onset.”° Others state that a recommendation on the optimal
timing of re-initiation cannot be made until randomized trials are com-
pleted! Of note, the addition of an antiplatelet agent to oral

anticoagulation with rivaroxaban in a Japanese population of patients
with AF and stable coronary artery disease was stopped early due to
excess mortality in the dual antithrombotic therapy group.32 While
not confined to a secondary prevention population, a meta-analysis
of randomized trials in patients with AF found a signal for an increase
in both ischemic and all-cause stroke with antiplatelet therapy added
on top of oral anticoagulation.33 The recent LAAOS Il trial showed
that surgical occlusion of the left atrial appendage in patients with AF
undergoing cardiac surgery for another indication reduced a composite
of ischemic stroke or systemic embolism by 33%.3* Importantly, this re-
duction in stroke was observed in addition to the use of oral anticoagu-
lation. While not directly transferable to percutaneous closure of the
left atrial appendage, a combination of a mechanical device with system-
ic therapy by means of oral anticoagulation may indeed be beneficial for
AF patients with an ischemic stroke despite treatment with oral antic-
oagulation and deserves evaluation in adequately powered, randomized
clinical trials.

Finally, although cardioembolism is a frequent mechanism of stroke
in patients with AF, other etiologies such as lacunar stroke or stroke
due to small vessel disease may not be amenable to antithrombotic
therapy alone. Many patients with AF have other risk factors
(e.g. hypertension, diabetes mellitus, obesity, or dyslipidemia) that are
associated with an increased risk of adverse cardiovascular events,
including stroke. Current guidelines for the management of patients
with AF highlight the importance of lifestyle intervention and modifica-
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tion of cardiovascular risk factors.

Limitations

This analysis has several limitations. First, the rate of early permanent
discontinuation of study drug following a first post-randomization is-
chemic stroke was high. Second, detailed information on antithrombo-
tic therapy after permanent discontinuation was not available in the
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COMBINE AF dataset. However, it is likely that most patients who per-
manently discontinued study drug were subsequently treated with an
open-label oral anticoagulant. Third, with the exception of RE-LY, in-
vestigators were blinded as to whether patients were receiving a
DOAC or warfarin? The influence of blinding on the rate of study
drug discontinuation remains unclear. Fourth, most patients were as-
sumed to at least temporarily discontinue oral anticoagulation following
an ischemic stroke, but granular data on temporary discontinuation and
the timing of re-initiation of anticoagulation after the first post-
randomization ischemic stroke were not available for all trials included
in the COMBINE AF dataset. However, a landmark analysis excluding
the first 2 weeks after a first post-randomization ischemic stroke,
only including those without permanent discontinuation of study
drug since the index event yielded a consistent estimate for the inci-
dence of recurrent ischemic stroke. Fifth, the terms ‘standard-dose’
and ‘lower-dose’ refer to the DOAC dosing strategies tested in the in-
dividually randomized trials, but there is some variation in regulatory
approval status and in dosing recommendations of DOACs across cur-
rent guidelines.”*® Sixth, the dataset used for this analysis did not in-
clude detailed information on adherence to oral anticoagulation, risk
factor control during follow-up (e.g. hypertension or diabetes manage-
ment), and stroke mechanism or severity. Seventh, the number of out-
come events following a first post-randomization ischemic stroke was
limited. Finally, this analysis was done in patients enrolled in randomized
clinical trials of antithrombotic therapy in AF which may limit its exter-
nal validity.

Conclusions

Patients with AF who suffer an ischemic stroke while on oral anticoa-
gulation are at increased risk of recurrent ischemic stroke and death.
Randomized trials are needed to evaluate strategies aimed at improving
outcomes in this population.

Supplementary data

Supplementary data is available at European Heart Journal online.

Data availability

Considering pre-existing data privacy restrictions, de-identified data from
this study may be made available for other researchers on reasonable re-
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